Impact of cisplatin administration on protein expression levels in renal cell carcinoma: a proteomic analysis.
Renal cell carcinoma (RCC) is the most common renal neoplasm in adults. Considering that chemoresistance is a typical feature of RCC, every effort should be made in order to identify mechanisms of drug resistance. We used two-dimensional gel electrophoresis and mass spectrometry to study changes in protein expression levels that occur in primary resistant LN78 RCC cells when treated with therapeutic concentrations of cisplatin. Expression differences of selected proteins were confirmed by immunoblot. Up-regulation of heat-shock proteins can block apoptosis indirectly by altered protein folding and by direct interaction with apoptosis regulatory proteins. Cyclophilin A and stratifin can modify cell cycle control and enable tumor cells to escape and further proliferate despite DNA damage caused by cisplatin. Increased activity of glycolytic enzymes reflect metabolic adaptations to increased energy requirements as well as converting to alternative energy sources because of cisplatin-induced disturbed mitochondrial oxidation. Changes in cytoskeletal proteins may change the handling of cisplatin by altering transport and increasing cellular efflux of the drug. Repression of vimentin and disturbance of antioxidative mechanisms may represent vulnerable points in tumor cellular defense against cisplatin. The involvement of these proteins in cisplatin resistance and their potential as therapeutic targets requires further evaluation.